Role of Ca2+ in H+ transport by rabbit gastric glands studied with A23187 and BAPTA, an incorporated Ca2+ chelator.
The role of Ca2+ in stimulation of H+ gastric secretion by cAMP-dependent and -independent secretagogues was studied in isolated rabbit glands using Ca2+ ionophore, A23187, and an intracellular Ca2+ chelator (BAPTA, 1,2-bis(2-aminophenoxy)ethane-N,N,N',N'-tetraacetic acid) incorporated as its acetoxymethyl ester (BAPTA-AM). Acetylcholine (ACh), tetragastrin (TG), histamine and forskolin induced a transitory increase of intracellular Ca2+ concentration, [Ca2+]i, measured in gastric glands loaded with Ca2+-sensitive dye fura-2, and provoked an acid secretory response evaluated with aminopyrine accumulation ratio (AP ratio). The Ca2+-ionophore A23187 also induced an increase in [Ca2+]i and in AP ratio. cAMP-dependent secretagogues were more potent stimulants of acid secretion than cAMP-independent secretagogues. cAMP analogue, 8-bromo-adenosine 3',5'-cyclic monophosphate (8-BR-cAMP) induced an increase in AP ratio without modifying [Ca2+]i. BAPTA-AM (5-25 microM) induced a transient decrease of resting [Ca2+]i which returned to basal level due to extracellular Ca2+ entry. Increases in [Ca2+]i produced by ACh and TG were abolished by BAPTA and those produced by Ca2+ ionophore A23187 were partially buffered. BAPTA inhibited in a dose-dependent manner H+ secretion induced by cholinergic and gastrinergic stimulants in the presence of cimetidine. A23187 increased the AP ratio to values similar to those obtained with ACh or TG and was not inhibited by BAPTA. BAPTA partially inhibited (40%) the increase in AP ratio induced by forskolin and histamine inspite of the complete inhibition of the Ca2+ response. BAPTA did not inhibit the response to 8-BR-cAMP. BAPTA inhibition of forskolin stimulation was reversed by A23187 and the response was potentiated. These results indicate that ACh and TG response are completely dependent on an increase of [Ca2+]i. The response to cAMP-dependent agonists histamine and forskolin depend both on Ca2+ and cAMP. For forskolin stimulation the response may be the result of a potentiation between Ca2+ and cAMP.